Introduction
This chapter describes the design and evaluation of a recently completed Work First pilot, funded by the Employment and Training Administration of the U.S. Department of Labor, that uses statistical methods to assess each customer's employability and then uses the assessment to refer them to services. The pilot addresses the need for early identification of employment barriers faced by welfare recipients and for the targeting of services. Welfare-to-Work programs typically treat all recipients the same, providing the same basic services regardless of a participant's skills, aptitudes, and motivation. Yet, barriers vary widely. Some customers require little assistance in finding a job, while others have multiple barriers and stand to benefit from more intensive, targeted services.
1 However, most Work First programs do not have sufficient funds to provide case managers for all customers who need more specialized attention and advocacy.
This pilot develops administrative tools to target services to customers without changing the nature of the program or significantly raising costs. Statistical techniques were developed to estimate the likelihood of employment based on participants' demographic and work history information found in administrative records. An employability score was computed for each customer and was then used to assign each participant to one of three providers. Each provider offered the same basic set of services but differed in the mix of services and in their approach to delivering services. The pilot used these differences to determine the best provider for each customer. The pilot was designed by the W.E.
Upjohn Institute for Employment Research and conducted at the Kalamazoo/St. Joseph Workforce Development Board (WDB), which is administered by the Institute.
The evaluation, based on random assignment, provides evidence that the pilot was successful in using statistical tools to improve program outcomes by placing more welfare recipients into jobs. It showed that the statistical assessment tool successfully distinguished among participants with respect to barriers to employment. It also found that referring participants to service providers according to their individualized statistical needs assessment (employability score) increased the overall effectiveness of the program as measured by the program goal of customers finding and retaining a job for 90 consecutive days.
Michigan's Work First Program

Program Overview
The purpose of Michigan's Work First Program is to move welfare recipients into jobs as quickly as possible. It was developed from waivers to Aid to Families with Dependent Children (AFDC) approved by the Clinton Administration in 1994 and 1996 and has continued under Temporary Assistance for Needy Families (TANF). The program provides welfare recipients reemployment skills, support, and opportunities to obtain employment, and it offers instruction in the proper techniques for writing resumes, completing applications, and interviewing for jobs. All enrollees receive similar services regardless of their needs. More intensive skill training is available only to those who hold a job or those who have repeatedly failed to find employment. After clients complete the core services, they are expected to search intensively for work and accept offers that provide at least 2 Allowable work activities include 1) unsubsidized employment; 2) subsidized private sector employment;
3) subsidized public sector employment; 4) on-the-job training; 5) job search and job readiness training and activities up to six weeks; 6) community service programs; and 7) no more than 12 months of vocational educational training. 4 20 hours of work per week at or above minimum wage. 2 Customers employed for 90 consecutive days in a qualified job are considered a successful outcome, and they are terminated from the program.
As an incentive for finding work, participants are allowed to keep the first $200 earned each month and 20 percent over that without reducing benefits. Participants also receive transportation, child care, and
Medicaid for a limited time.
This statistical assessment model was based on the outcomes of participants entering the program during 1996. Table 1 displays the characteristics of Work First participants who enrolled in the program in 1996. Participants were predominantly single parents who had not completed high school and who had been on welfare for less than 36 months during the last five years. Some of the participants had completed a general equivalency diploma (GED), but few received vocational training.
Work First participants engaged in a variety of activities as part of their requirement for successfully participating in the program. Most participants began with assessment and employability planning (code 12). As shown in Table 2 , 83 percent of all participants received these services in 1996. The percentage was higher for those who were not employed prior to entering Work First, about 90 percent. Around half the participants engaged in group or individual job-search assistance, which includes counseling, job-seeking skills training, and may include support on a one-to-one basis (code 13). Fifty-three percent were employed in a job (code 1) that paid minimum wage or more and the employment was for 20 hours or more per week (or 35 hours if a working spouse). Another six percent were employed in unsubsidized employment that did not meet the requirements of code 1.
Nineteen percent of the participants were in unsubsidized employment when referred, obtained subsidized employment meeting the requirements of code 1 prior to reporting, or obtained the appropriate employment prior to reporting to the first activity. Only a handful of participants (two percent) were referred to community service programs or vocational educational training.
Differences in Activities Among Providers
The Kalamazoo/St. Joseph WDB contracted with three organizations to provide employment services to participants of the Work First program. The providers delivered services that met state and federal requirements regarding content and duration. However, there was some flexibility within the requirements. WDB staff observed that providers differed in their style and philosophies in delivering services and in the number of hours in which participants were engaged in specific activities. These observed differences were critical to the pilot by providing the opportunity to refer participants to the provider, and thus the mix and style of services, that best met their needs. Hours spent in group or individual job-search activities were much more uniform. Ninety-seven percent of the participants spent 20 hours, and there was no significant difference in the amount of hours the three subcontractors devoted to this activity.
Providers also differed in their approaches to delivering services. For instance, one provider stressed a goal-oriented approach to job search, requiring that participants call a given number of employers each day until they found a job. Another provider offered more assistance to customers in conducting phone inquiries and interviewing for jobs. Staff would work directly with customers to show them how to find employment postings and telephone numbers, how to inquire about the job posting, and how to present themselves during interviews. This same organization would also provide more intensive training at times to those who were not able to find a job during their initial several weeks in the program.
Statistical Assessment Model
The purpose of the statistical assessment (or statistical profiling) model is to use information commonly collected during the intake process to identify Work First participants who are likely to obtain employment with minimal intervention (or conversely, to identify individuals who need the most assistance in finding and maintaining employment The probability of employment lies between 0 and 1 (that is, 0 percent and 100 percent). A logistic estimation procedure transforms the discrete event into a smooth functional form bounded by 0 and 1 and estimates the effect of specified variables on the probability of employment.
Estimates were based on a sample of Work First participants from the Kalamazoo/St. Joseph WDB who enrolled in the program during 1996. The 1996 period was used because all who enrolled 3 Individuals can and do enroll in Work First several times. However, only about eight percent of those who enrolled during 1996 enrolled more than once. We included each enrollee only once in the sample and included their latest appearance so that we could use any previous history in the analysis. 4 These results are consistent with previous studies that examine the employment prospects of welfare recipients. Estimates based on the national SIPP survey found that education and prior employment history were important determinants of the likelihood of leaving welfare for employment (see Eberts 1997, Appendix) . A study for the State of Texas also found these factors to be important (Schexnayder, King, and Olson 1991) . The Texas study also found that the number of children, the age of the welfare recipient, the duration on welfare, and the use of the employment service and participation in job training programs also affected the likelihood of employment in the expected direction. The employment-and training-related results from Texas are consistent with our results from Work First that prior employment and compliance with previous Work First enrollment positively affect the likelihood of qualified employment.
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in Work First during that time had completed the program before the start of the pilot and thus their outcomes were known. 3 The variable definitions and sample means are displayed in Table 1 .
Results of the logit estimation are shown in Table 4 . Focusing on the signs of the statistically significant coefficients, Work First participants are more likely to complete 90 consecutive days of employment if they had completed 12 th grade (the omitted variable in the equation), were older, were employed prior to first assignment, enrolled in the program earlier in the year rather than later, and were not out of compliance if they had previously enrolled in Work First.
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The only variable that may need an explanation for its inclusion in the model is the date of admission into Work First. The coefficient on this variable is negative and statistically significant.
Therefore, those who enrolled in Work First in more recent periods experienced a lower probability of finding and maintaining employment for 90 consecutive days. The percentage of Work First participants reaching this status steadily declined from the first quarter of 1996, when the sample began.
During the first and second quarters of 1996, 53 percent of participants in the sample were employed for 90 days, after which the percentage dropped to 50 percent during the third quarter, 31 percent during the fourth quarter, and 24 percent during the first quarter of 1997. The admission date variable 5 Several criteria can be used to judge the utility of the model in its ability to distinguish among Work First participants as to their likelihood of finding employment. Two measures are considered here: 1) the relative steepness of the distribution of each individual's employment probabilities; and 2) the width of the confidence intervals. The model satisfies both criteria, as described in Eberts (2001) .
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can be interpreted as a proxy for attributes of Work First participants that are not captured in the characteristics included in the model. Work First staff observed that as the pool of welfare recipients going through the program diminished, enrollees were increasingly less qualified to find and hold jobs.
The variable may also capture changes in the program and changes in local labor market conditions over time.
Applying the estimated coefficients to the characteristics associated with each Work First participant yields predictions of the probability of employment for each individual. Consequently, each
Work First enrollee can be ranked according to this estimated probability. 5 For heuristic purposes, one can view the distribution of employability scores as representing participants lined up to enter the Work First program according to their probabilities of finding employment. If the door is envisioned to be on the left side of the graph in Figure 1 , those with the least propensity to find a job are at the front of the line, and the participants with the highest propensity are at the end of the queue. According to our model, the estimated probabilities of employment range from a low of 0.02 to a high of 0.90.
Therefore, the person at the head of the line has almost no chance of finding a job and would need considerably more assistance than the person at the end of the line, who is almost certain to find employment without much help. Although 43 percent of the Work First participants in the sample found employment, the model did not assign anyone a probability of 100 percent. However, the spread is quite large, spanning most of the range from zero to one.
6 About half the participants went through the program at least twice. For purposes of the evaluation, we included only the last time the person appeared in the program, if they appeared more than once. We adopted this approach to avoid biasing the evaluation toward multiple enrollees. One could argue that including the same person more than once in the evaluation overweights that person's experience relative to those who entered the program only once. More will be said about this approach in a subsequent section.
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The assignment of participants to a provider was based on the participant's employability score.
The distribution of scores was divided into three groups, as shown in Figure 1 . For evaluation purposes, participants were randomly assigned to a treatment group and a control group. Based upon prior analysis and the opinions of WDB staff, those in the treatment group with low employability scores were assigned to Goodwill, those in the middle group were referred to Youth Opportunities Unlimited (YOU), and those in the high employability group were assigned to the Behavioral Foundation. The assignment of participants in the control group will be discussed in the next section.
Evaluation of the Kalamazoo/St. Joseph Work First Profiling Pilot
Design of the Evaluation
The Kalamazoo/St. Joseph Work First profiling pilot was evaluated using a random assignment approach. The evaluation included participants who entered the program from March 1998 to March 2000. During the two-year period, nearly 3,600 welfare recipients who were single parents were assigned to the three providers serving the Kalamazoo area.
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The computerized intake process was designed so that welfare recipients referred to Work
First from The Family Independence Agency (FIA) were randomly assigned to various groups. The random assignment procedure took place in three steps. First, participants were divided into one of three groups, depending upon their employability score. Assignment of participants to the three 7 The actual assignment of employability scores was slightly different from the way in which the statistical assessment model was originally estimated. The model was estimated based on the entire set of individuals who participated in and completed the program during a year's time. The computation of the employability score, based on the coefficients from the model, was done at each intake and orientation session. These sessions took place twice a week. Obviously, only a small number of people who participate in the program each year attend each session. Because of the small number of participants at each session, it may be the case that individuals in attendance on any given day were not fully representative of the Work First population. In examining the distribution of employability scores for each session, we found that on some days the employability scores would cluster on the high side, while on other days they would center on the low side of the distribution. Since the cutoffs were determined by dividing the distribution of scores of individuals who showed up on a given day, it could be the case that individuals with lower than average employability scores were assigned to the "high" employability group while on another day individuals with higher than average employability scores were assigned to the "low" employability group. It depends upon who was referred to a particular session. Another difference between the employability scores as originally estimated and those assigned to participants during the pilot was the magnitude of the score. We recognized that the employability scores declined over the year in which the statistical assessment model was estimated. This relationship was consistent with the general observation by the WDB staff that as an increasing number of Work First participants found jobs, those remaining would have lower skills and be harder to place into jobs and more difficult to serve. To account for this trend, we included in the model the date that the participant enrolled in the program. The coefficient on this variable (addate), as shown in Table 4 , was relatively large and highly statistically significant. The value of the coefficient (-0.003) was large relative to the mean of the variable (approximately 14460, which is the date expressed in machine language).
However, it turns out that as time increased from the date in which the model was estimated to when it was used to assign the employability scores, the coefficient played a much larger role in determining the size of the 11 employability groups was based on their relative ranking in the distribution of employability scores of those who enrolled in Work First at that session. It was not based on a predetermined cutoff value.
Those participants with employability scores in the lowest 40 percent of the distribution were assigned to the low employability group (L), the next 20 percent were assigned to the middle group (M), and the highest 40 percent were assigned to the high group (H). Second, those within each group were randomly divided into control and treatment groups of equal size. Third, enrollees in the control group were randomly assigned to one of the three providers. Those in the treatment group were assigned to a predetermined provider that was considered to be most effective for those in each of the three employability groups. The middle group included only 20 percent of the participants because the treatment provider for that group, YOU, could accommodate only that percentage because of capacity constraints. 7 The number of participants in each group is displayed in Table 5. predicted value. The mean value of the employability score fell from about 0.30 in the original model to 0.05 in the evaluation. Most of the difference is due to the more advanced date. When the date is rolled back to its average value during the period in which the model was estimated, the mean employability score for the sample used in the evaluation increases to 0.46. Further investigation shows that the rank ordering of employability scores computed with and without the adjustment for the time is highly correlated. The correlation coefficient of the actual employability score assigned to participants during the evaluation and the hypothetical one when the date of enrollment is rolled back by two years is 0.82. 8 The overlap is not as great between the low and middle employability groups as it is between the middle and high groups. The difference in the average retention rates for the low and middle employability groups is statistically significant at the 95 percent significance level. On the other hand, the difference in the average retention rates for the middle and high employability groups is not.
9 More than six combinations are possible with three providers and three groups by assigning more than one employability group to a provider. However, we adhered to the WDB's contractual arrangement during the pilot that all three providers delivered services. Therefore, we eliminated from consideration combinations that assigned two or three groups to one service provider.
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The primary outcome measure for the evaluation is the retention rate; that is, whether or not the participant was employed 90 consecutive days. Table 6 shows the retention rates of those in the control and treatment groups by employability group and provider. In this case, there is considerable variation both across groups and within groups. Note that the actual retention rate averaged for each group increases from the lowest employability group to the highest. For the control group, it increases from 11.6 percent for the lowest group to 21.7 percent for the highest employability group. The treatment group also follows the pattern of increasing retention rates from low to high employability groups. The same monotonic increase is exhibited for each provider except YOU. However, as shown in Table 7 , the upper and lower bounds of the 95 percent confidence intervals overlap across the various groups. 
Retention Rates by Various Combinations of Providers
In order to determine whether different combinations of assignments of employability groups to service providers yield different outcomes, we examined six combinations. 9 The effects of the various combinations are measured by computing the number of participants within each employability group who retained their jobs if everyone in that group received services from the same provider. To illustrate this approach, consider the first combination listed in Table 8 . The designation "gyk" refers to the combination in which all participants in the low employability group (the left-most group in Table 6 ) is hypothetically assigned to Goodwill (g); all participants in the middle employability group are assigned to YOU (y); and all participants in the high employability group are assigned to Behavioral Foundation (k). Since participants in the control group were randomly assigned to each of the providers within each of the three employability groups, using the subgroup assigned to a particular subcontractor to represent the effects for everyone in that employability group is a sound approach.
Using this approach, the appropriate retention rate for each employability group is multiplied by the total number of participants in the control group to compute the number of participants within that group who retained their job for 90 consecutive days. For instance, for the first combination, the retention rate for 0.153 Goodwill is multiplied by 380 (see Table) , the size of the control for the low employment group. This yields 58, which indicates that 58 participants in the control group of the low employability group would have retained their jobs if all were assigned to Goodwill. The same calculation is performed for the middle group, multiplying 0.380 by 183 which yields 68, and for the high group, multiplying 0.223 by 429, which yields 96. Summing these three numbers yields the total number of participants in the three control groups who retained their jobs, 222. Dividing by the total number of participants in the control groups results in the hypothetical retention rate if the combination "gyk" were used to assign participants.
Performing these calculations for all six combinations provides a convenient measure of the effectiveness of the various combinations. As shown in Table 8 , the number of retentions ranges from a high of 221 for the combination "gyk" to a low of 141 for "kgy". The difference between the highest and lowest is 79 retentions, or 56 percent. The difference between the highest number and the average is 44, or 25 percent. The results indicate that using the statistical tool to assess and refer Work First participants can increase the effectiveness of the program without increasing cost. The optimal combination of providers "gyk" yields a 25 percent higher retention rate than if the participants were randomly assigned to the providers.
Differences between any of the various pairs of combinations are statistically significant at the 95 percent significance level. Table 9 displays the difference in the retention rates and the t statistics for each pair of combinations. For instance, the difference between the retention rate for combination "gyk" and for combination "gky" is 0.066 (e.g., 65÷992). The t statistic for this pair is 5.26, which is much greater than the critical value of 1.96 for a 95 percent significance level. Note that 10 out of the possible 15 pairs are statistically significant. Only those with differences in the retention rates of less than two percentage points (approximately 20 participants out of 992) are not statistically significant.
Based upon the analysis of the effectiveness of the combinations of providers, it appears that
Goodwill had a comparative advantage in serving low employability participants, YOU in serving middle employability participants, and Behavioral Foundation in serving high employability customers.
This combination of assignments was the same as the treatment group, which was determined by staff knowledge of the approaches taken by each provider and an analysis of welfare recipients who had 10 As previously noted, the retention rate for those in the middle employability control group assigned to YOU is higher than the rate for the treatment group assigned to YOU. If, as intended, individuals were randomly assigned to the treatment and control groups, and those within the control group were randomly assigned to the providers, one would expect the two retention rates to be similar. We tried two alternative approaches of deriving retention estimates for the different combinations that may mitigate the problem. The first approach controlled for factors that could be responsible for the significant difference between the treatment and control groups assigned to a specific provider. One possible factor is the date in which participants enter the program. It could be the case that because of the small number enrolled during each session and the nonrandom nature of referrals from FIA, the time of enrollment may lead to these differences. The second method combined the outcomes of both control and treatment groups. In this way, we reduced the effect of the timing of enrollment by considering outcomes from both groups. Both approaches yield results that are similar to the original approach.
11 I wish to thank Kevin Hollenbeck and Jeff Smith for suggestions on conducting the benefit/cost analysis. 12 The social value of the new system may be less than the value computed here because of displacement effects among the welfare population. It is conceivable that the additional retention by participants of the program with the new system may displace other welfare recipients from their existing jobs or preclude new Work First participants from finding jobs since the additional retentions reduce the job vacancies.
15 participated in the program before the pilot began. However, it is beyond the scope of the pilot to determine the specific aspects of each provider's approach that led to this outcome.
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Benefit/Cost Analysis of the Statistical Assessment and Referral System
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The benefits of using the statistical assessment and referral system can be quantified by taking into account the earnings received by those additional participants who retained their jobs. As shown in the previous section, the optimal assignment rule yielded a net increase of 47 participants who retained their jobs 90 consecutive days over the number retaining their jobs in the group created by random assignment. Consequently, the net effect of the statistical assessment and referral system is computed by considering the difference in retention rates and earnings of the two groups. A benefit-to-cost ratio is then calculated by dividing the net effect by the cost of the pilot.
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The earnings are comprised of two components: the number of participants who retained their jobs (R) and the average weekly earnings of each participant in that group during the 90 days (calculated here as 13 weeks) of employment (E). As shown in Table 10 , the average weekly earnings of those in the optimal assignment group (referred to as the treatment group and denoted by subscript T in this section) is $192 and of those in the randomly assigned group (the control group denoted by subscript C) is $195. The difference in earnings of the two groups (B T -B C ) can be decomposed in the following way, using the control group as the base of comparison:
This decomposition yields the net effect in terms of additional earnings to program participants as a result of the statistical assessment and referral system. It is assumed here that the earnings difference continues for eight quarters, with two possible scenarios considered. The first scenario assumes that the difference in the number of participants retaining their jobs for 90 days persists throughout the 8 quarters. The second scenario assumes that the difference in job retention narrows throughout the eight-quarter period until the two series are equal. In both scenarios, wages are assumed to grow by 3 percent per year, and a 10 percent annual discount rate is used when computing the net present value of the earnings streams. As shown in Tables 11 and 12 , under the first scenario, the net present value of the difference in the earnings streams of the treatment and control groups is $840,827; under the second scenario, it is $471,054.
The additional costs incurred to develop and operate the statistical assessment and referral system for the two-year life of the pilot totaled $145,000. This expense included designing and integrating the system into the existing Work First program, which cost roughly $105,000, and hiring a part-time person to administer the system during the intake and orientation process, which amounted to another $40,000 during the two-year period. Dividing the net present value for each scenario by the program costs of $145,000, yields a benefit-to-cost ratio for the first scenario of 5.8 and a ratio for the second scenario of 3.3.
Conclusion
The purpose of the Work First pilot was to determine the benefits of using a statistical assessment tool to target employment services to meet the needs of Work First participants more effectively. The statistical assessment tool estimated the probability that a participant would be employed for 90 consecutive days by relating this outcome to the personal characteristics and work history of former Work First participants. Estimates were based on administrative records of welfare recipients who had participated in the Work First program prior to the time of the pilot.
The evaluation yielded the following results. First, the statistical model exhibited sufficient precision to distinguish among participants according to their likelihood of working 90 consecutive days. Second, there was considerable variation in the retention rates among the various combinations of providers offering services to participants in the three employability groups, as identified by the assessment tool. The retention rate of the combination of providers that yielded the highest rate was 56 percent higher than the combination yielding the lowest rate, and 27 percent higher than if the participants were randomly assigned to providers. Third, the benefit-to-cost ratio of the pilot project ranged from 3.3 to 5.8, depending upon assumptions regarding the persistence over time of the earnings differences between the treatment and control groups.
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